Role and dynamics of an agmatinase-like protein (AGM-1) in Neurospora crassa.
Agmatinase is known as a metalloenzyme which hydrolyzes agmatine to produce urea and putrescine, being crucial in the alternative pathway to produce polyamines. In this study, an agmatinase-like protein (AGM-1) (NCU 01348) in the filamentous fungus Neurospora crassa is reported. Purified AGM-1 from N. crassa displays enzymatic activity hydrolyzing agmatine; therefore, it can be considered as an agmatinase-like protein. However, its role in the alternative pathway to produce polyamines apparently is not its main function since only a slight reduction of polyamines concentration was detected in the Δagm-1 het strain. Moreover, the null mutant Δagm-1 (homokaryon strain) was unable to grow and the deficiency of agm-1 in the heterokaryon strain provoked a decrease in elongation rate, conidia and biomass production, despite of having de constitutive pathway via the ornithine decarboxylase (ODC). Additionally, mature hyphae of the Δagm-1 het strain presented unusual apical branching and a disorganized Spitzenkörper (Spk). Trying to reveal the role of AGM-1in N. crassa, the protein was tagged with GFP and interestingly the dynamics and intracellular localization of AGM-1 closely resembles the F-actin population. This finding was further examined in order to elucidate if AGM-1is in a close association with F-actin. Since polyamines, among them agmatine, have been reported to act as stabilizers of actin filaments, we evaluated in vitro G-actin polymerization in the presence of agmatine and the effect of purified AGM-1 from N. crassa on these polymerized actin filaments. It was found that polymerization of actin filaments increases in the presence of agmatine and the addition of purified AGM-1 from N. crassa depolymerizes these actin filaments. Also, it was determined that an intact substrate binding site of the enzyme is necessary for the localization pattern of the native AGM-1. These results suggest that in N. crassa AGM-1 has a close association with the F-actin population via its substrate agmatine, playing an essential role during cell development.